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 ABSTRACT:  Access to clean water is essential for human life and a critical issue facing much of 
modern society, especially as a result of the 21st Century triad of challenges – population growth, 
resource scarcity and pollution – which contribute to the rising complexity of providing adequate 
access to this essential resource for large parts of society. As such, there is now an increasing need 
for innovative solutions to source, treat and distribute water to cities across the globe. This position 
paper explores biomimicry – emulating natural form, function, process and systems – as an alternative 
and sustainable design approach to traditional water infrastructure systems. The key barriers to 
innovations such as biomimicry are summarised, indicating that regulatory and economic grounds are 
some of the major hindrances to integrating alternative design approaches in the water sector in 
developed countries. This paper examines some of the benefits of moving past these barriers to 
develop sustainable, efficient and resilient solutions that provide adequate access to water in the face 
of contemporary challenges. 
KEYWORDS: biomimicry, design, infrastructure, innovation, nature, sustainability, water. 
 
1 Introduction  
Much of the infrastructure that exists today is 
primarily shaped by the legacy of the 
traditional infrastructure systems and transport 
networks constructed decades earlier [1]. This 
situation is no different for water infrastructure, 
which has, for the most part been designed in 
a centralised manner that some experts argue 
hinders flexibility and the ability to adapt to 
changing conditions [2]. This centralised 
method of water distribution has developed 
with the establishment of water authorities and 
reticulated supply networks, evolving from the 
decentralised, pre-industrial systems [3]. With 
the 21st Century triad of challenges, being 
population growth, resource scarcity and 
pollution impacting society, many design 
professionals are suggesting the need for 
transformational solutions that do not derive 
from continuously employing the same 
traditional centralised designs [3]. 
The approach explored in this paper is based 
on the significant and growing literature on 
using nature as a design mentor to leapfrog 
design innovation and provide sustainable 
solutions to contemporary challenges. There is 
an opportunity to decouple economic growth 
from environmental pressure [4] by emulating 
natural form, function, processes and systems 
– biomimicry, allowing for restorative 
infrastructure development that is required 
given the degraded nature of current systems. 
This paper explores the opportunities to 
incorporate biomimicry principles within the 
water sector, also delving into the key barriers 
for adopting innovative technologies such as 
these into mainstream design practice. 
 
2 Water infrastructure – a traditional 
approach 
The traditional water infrastructure systems 
that service most developed urban 
environments have been considered one of the 
greatest public health accomplishments of the 
20th Century [5]. Whilst it is true that these 
centralised systems provide immense benefit 
to communities, they are beginning to become 
increasingly ill-equipped to deal with the 
escalating challenges facing our society [3, 6-
10]. The traditional design of modern water 
infrastructure is based on engineering and 
economic models that were originally 
developed in the 1800s [2]. At their initial time 
of construction, these systems were essential 
to support an expanding industrial state and 
appropriately served the purpose for which 
they were designed. However, over the last 
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150 years the needs and challenges facing 
society have evolved, The result is that many 
of the infrastructure systems primarily 
designed for 19th and 20th Century society are 
now struggling to deliver their intended 
functions [3, 6, 7, 9, 11]. Such large, 
centralised systems make it difficult to offer 
communities the flexibility required to 
sustainably and effectively meet modern 
conditions [8]. The ongoing investment into 
such an approach, which appears to be 
designed more for permanence than flexibility 
and the ability to adapt to changing conditions, 
has been termed a ‘mal-adaptation’ response 
by a number of authors including Barnett and 
O’Neill, 2010 and Dawson, 2007 [8]. There is 
growing concern among some researchers, 
designers and operators that the current 
paradigm of large, centralised water 
management systems is both environmentally 
and financially unsustainable [3, 5]. 
Environmentally, we are seeing the detrimental 
results of these systems in the form of “falling 
groundwater levels, decreasing stream flows, 
eutrophication of lakes, disappearing wetland 
and dead zones in coastal areas” [5]. 
Financially, the impacts are equally severe. 
There is consensus that potable water systems 
undergo considerable water loss through 
leaking pipes. Furthermore, the need to treat 
all water to the stringent standards required for 
drinking water is becoming progressively 
difficult and expensive, and arguably a waste 
of resources [5, 12]. In a recent panel 
discussion, the General Manager of Planning 
for Queensland Urban Utilities (QUU) noted 
that  
“the value around water is changing and 
using potable water for watering parks will 
be a no go in the future” [13].  
Furthermore, urban centres throughout the 
world are facing increasing challenges for 
managing water and according to Brown [8] 
traditional water management and distribution 
systems are inadequate to cope with the 
increasing occurrence of extreme weather 
events, climate uncertainty and other variable 
socio-technical trends.  It has been well 
established that infrastructure systems and 
services are very sensitive to the impacts of 
climate change [14]. The Australian Green 
Infrastructure Council [15], Infrastructure 
Australia [16] and the Queensland 
Government’s Office of Climate Change [17] 
agree that the vulnerability of infrastructure 
systems in Australia is due to the fact that 
“…until recently, infrastructure was 
designed, built and operated on the basis of 
historical weather records, assuming that 
the future climate will be the same as in the 
past. Climate change means that this 
assumption is no longer valid”.  
Brown [8] remarks that modelling based on 
past data allows water managers to build a 
fixed storage and delivery capacity into the 
system. According to Newman [18] this 
approach places prominence on reducing 
technical uncertainty in the face of 
unprecedented conditions and unknown 
impacts, however is proving to be ineffective in 
delivering appropriate solutions to service 
modern society. 
Aside from the impacts from climate change, 
modern water infrastructure systems face 
other challenges such as an intensive 
dependence on resources, exacerbated by 
their increasing scarcity; as well as a growing 
population that is increasing demand for new 
water and sewerage services [12, 19]. 
Projections by the Australian Bureau of 
Statistics indicate a national population 
increase from just under 23 million in 2013, to 
up to 42.5 million by 2056 [20]. Ageing 
infrastructure is another challenge, with many 
infrastructures in developed countries, 
including Australia, nearing the end of their 
lifespan [8, 12].Each of these factors 
contributes to the mounting necessity for 
innovative approaches to designing modern 
water infrastructure systems. Whilst the 
traditional, large, centralised water 
infrastructure systems of the 19th and 20th 
Centuries provided immense benefit to society 
in the periods for which they were designed, 
they may no longer be the most sustainable, 
efficient solutions to manage the modern 
challenges facing the society. 
 
2.1 Moving towards sustainability 
Expectations surrounding infrastructure 
development are shifting with governments 
and communities increasingly demanding the 
integration of efficient, sustainable solutions for 
innovative urban designs, including water 
infrastructure [21, 22]. For example, the 
Department of Energy and Water Supply 
(DEWS) [12] in Queensland recognises that  
“Every Queenslander expects and relies on 
secure supplies of high-quality water and 
sewerage services to support their 
livelihoods and lifestyles. In 2012 there is 
an expectation that these services will be 
provided without detriment to the natural 
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environment, at the lowest possible cost, by 
skilled and accountable professionals.”  
There also appears to be a recent trend in the 
water sector shifting its preference from 
traditional water infrastructure systems to other 
options for supply, distribution and treatment. 
DEWS, for example, is currently drafting a 30-
year strategy to create a state water sector 
that can adequately deliver ‘a strong and 
resilient water sector to ensure future water 
and sewerage services are available at a low 
cost to customers’. Whilst the department is at 
an early stage of consultation and has not yet 
specified what such a system will look like, it 
has identified the desired outcomes at a high 
level as indicated in Table 1. 
 
Table 1: Desired outcomes for Queensland 
water future [12] 
What we have today What we need tomorrow 
Reliance on climate 
dependent water supplies 
Diverse and reliable water 
supplies 
Regulatory barriers to 
innovation and localised 
solutions 
Flexible frameworks to 
support innovative, 
localised solutions 
Limited use of alternative 
water supplies and limited 
cohesive planning for 
infrastructure needs 
Locally relevant water 
supply and sewage 
management solutions 
Planning approaches for 
individual developments 
(not catchment based) 
Catchment based, 
decentralised solutions 
Traditional infrastructure 
solutions 
Incentives for innovation to 
influence decisions on 
water and sewerage 
service solutions 
Furthermore, the 2007 Baltimore Charter for 
Sustainable Water Systems was signed by 
over 40 international representatives of 
government, research, industry and public 
organisations. This charter was developed as 
a commitment to design water systems that 
‘mimic and work with nature’ to implement 
more sustainable water systems. 
There is a general move towards adopting 
design solutions that deliver sustainable, 
efficient outcomes for equal or lesser cost than 
traditional designs, driven by community 
expectations. Delivering this transformation will 
require innovative thinking and the capacity 
and inclination to trial alternative approaches 
to infrastructure design. This paper proposes 
biomimicry – innovation inspired by nature – as 
a transformational approach to delivering 
sustainable development through a holistic 
design approach. 
3 Biomimicry – an innovative 
approach to sustainable 
development 
There is a shift occurring in taking inspiration 
from nature to design water infrastructure. The 
2007 Baltimore Charter for Sustainable Water 
Systems, for example, outlines a commitment 
to designing new systems that work with and 
mimic natural systems. Expanding on this idea, 
this paper proposes a comparable, if more 
rigorous approach to designing water 
infrastructure systems, based on the genius of 
nature. Biomimicry is a design approach based 
on learning from and mimicking the designs, 
processes and systems found in nature and 
applying to human design to create 
sustainable solutions. Janine Benyus 
describes the discipline as 
“...an innovation method that seeks 
sustainable solutions by emulating nature’s 
time-tested patterns and strategies... with 
the goal of creating products, processes 
and policies – new ways of living – that are 
well adapted to life on earth over the long 
haul.”  [23] 
Biomimicry should not be mistaken for simply 
incorporating the use of nature into our 
designs. Some may argue that designers 
already use biomimicry in wastewater systems, 
for instance, by culturing biomass to break 
down waste material [24]. However, this 
practise should be considered bio-utilisation at 
best, simply using nature rather than learning 
from and mimicking this process. The essence 
of biomimicry is not in using nature for our 
benefit, but in learning from and mimicking 
natural designs, to optimise and enhance 
human designs [24]. Figure 1 displays the 
evolving relationship that humans have had 
with nature throughout history, moving from a 
relationship whereby we use or take elements 
from nature to support our existence, to then 
domesticating or controlling nature for our 
benefit, to finally mimicking or emulating the 
designs, processes and systems that occur in 
nature to develop more sustainable human 
designs. 
Some of the key elements of biomimicry are 
known as Life’s Principles and are outlined 
below. Examples of how these principles may 
be introduced into water infrastructure systems 
follow. This list of Life’s Principles was 
developed by the Biomimicry Institute, and 
comprises the overarching elements found 
within nature that are conducive to surviving 
and thriving on Earth [25] 
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Figure 1: Showing the evolution of the 
relationship of human systems to nature [26] 
 
3.1 Key principles for biomimicry 
Be resource (material and energy) efficient: 
making efficient use of local resources to 
produce the best outcomes using minimal 
resources 
Specific examples of this principle include 
designing one solution to cater for multiple 
needs; using low-energy processes; and 
recycling all materials (maintaining a closed 
loop cycle) [25]. A simple example of using 
multi-functional design may be mimicking 
passive elements such as xylem conduits in 
plants, to pump water short distances to be 
stored on rooftops or elsewhere at a height 
where its descent both drives power 
generating wind turbines, as well as provides 
water for consumption or other purposes [27]. 
There is considerable potential to reduce 
energy use by avoiding pumping water long 
distances for supply or treatment. This concept 
is consistent with the decentralised systems 
proposed by numerous authors including 
Brown, Makropoulos, Nelson and Newman [5, 
8, 18, 28]. Methods to avoid transporting water 
long distances include: local rainwater 
harvesting and use and local fit for purpose 
reuse [5]. The Las Palmas Water Theatre in 
the Canary Islands demonstrates an example 
of locally sourcing and using low-energy 
processes using an innovative desalination 
method inspired by the Namibian Fog Basking 
Beetle. This desalination plant extracts water 
from the air and using only one tenth to one 
third of the energy of a traditional desalination 
plant of the same size, provides enough fresh 
water for the theatre. The evaporation and 
condensation method of sourcing water 
inspired by the beetle has also spawned the 
Airdrop Irrigation System, winner of the 
Australian James Dyson award, that works by 
pumping air through a network of subsurface 
pipes, cooling it to the point where water 
condenses and is delivered to the roots of 
crops [29].   
Adapt to changing conditions: the ability to 
respond appropriately to an altering context, 
through such methods as self-renewal, 
diversity and resilience 
Resilience is a highly sought after trait for 
modern infrastructure systems, and is often 
achieved in nature through variation, 
redundancy and decentralisation. Many human 
designed water and transportation networks 
are optimised for efficiency (i.e. loopless). 
However, the distribution of water through 
leaves with interconnecting loops of veins 
offers an alternative method where fluid can 
continue to be transported in the event of 
damage to any vein, including the primary 
channels. This configuration provides 
resilience in the event of damage as well as 
the ability to cope with load fluctuations [30, 
31]. 
By mimicking the structure of peatlands 
(wetlands comprising a thick, waterlogged 
organic layer) some communities may be able 
to absorb periodic flood waters. Peat soils 
have the ability to store very large quantities of 
water in naturally occurring environments, and 
play a large role in water regulation by 
protecting against floods and ensuring a 
steady supply of clean water throughout the 
year [27, 32]. 
Integrate development with growth: invest 
optimally in strategies that support both 
development and growth 
In the context of a city, this principle relates to 
encouraging development by investing in 
infrastructure as a platform for growth; similar 
to the development of a human embryo when 
cells differentiate to form organs, bones, etc., 
and then increase in size during the growth 
phase [33]. In this case the growth of the 
embryo is moderated by the development. In 
the case of a city, when growth occurs without 
High level of Knowledge, Enquiry, Application to Human 
Systems 
Low level of Knowledge, Enquiry, Application to 
Human Systems 
Harvest 
Utilising/ Acquiring from Nature: 
- Form: primary industries (e.g. timber for   
  floors) 
- Process: seasons, photosynthesis 
- System: clean water, clean air  
 
Harness: 
Domesticating Nature: 
- Form: timber to molecules 
- Process: domestic animal/ grain  
  (e.g. breeding cows to produce milk) 
- System: large-scale infrastructure  
 
Harmony: 
Mimicking/ Emulating Nature: 
- Form: high-speed train design (bird beak) 
- Process: cooling (termite mound ventilation) 
- System: water treatment (wetland)  
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development (investment in appropriate 
infrastructure) inferior quality of life prevails. 
Some key principles to incorporate into this 
element include combining modular and 
nested components, self organizing and 
building from the bottom up [25].  
Be locally attuned and responsive: fit into 
and integrate with the surrounding 
environment 
Organisms in nature increase their chance of 
survival as they become more adept at 
recognising and responding to the immediate 
conditions that surround them. For example, 
termites build their mounds in a shape and 
orientation that minimises exposure to the 
harsh midday sun, while still catching the 
morning and afternoon rays, regulating 
temperature within the nest [27]. The termite 
mounds also comprise a number of 
strategically placed vents that produce 
convection currents that maintain the 
temperature within the mound to within one 
degree of 31 degrees, while outside 
temperatures fluctuate between three and 42 
degrees. This design has inspired a number 
low energy, buildings, the most famous of 
which is the Eastgate building in Harare, 
Zimbabwe, which uses less than 10% of the 
energy of a traditional building of the same 
size [34]. 
Common elements that relate to this principle 
include the use of readily available materials 
and energy, cultivating cooperative 
relationships and using feedback loops to 
monitor and regulate responses accordingly 
[25].  
Evolve to survive: continually incorporating 
design principles that ensure the ongoing 
success of a system 
Some key ideas to achieve this principle 
include replicating strategies that work [25] or 
repeating successful approaches; integrating 
the unexpected, such as incorporating 
mistakes in ways the lead to new approaches; 
and reshuffling information to exchange and 
incorporate new material e.g. genetic code into 
existing models. 
Use life-friendly chemistry: use chemistry 
that supports life’s processes 
Key elements of this principle include breaking 
down elements into benign constituents, doing 
chemistry in water and building with a small 
subset of elements [25]. The method nature 
uses to create coral from a combination of 
carbon dioxide and seawater can be applied to 
the formation of concrete. This process also 
sequesters carbon dioxide from the 
atmosphere, making it carbon negative as 
opposed to the traditional method of concrete 
production which emits a large amount of 
carbon into the atmosphere and is the third 
largest contributor to greenhouse gas pollution 
[35]. 
The above exploration of Life’s Principles 
includes a number of existing and potential 
applications of biomimicry in water 
infrastructure design. These applications 
demonstrate various sustainability outcomes 
including increased energy and water 
efficiencies, resilience to disturbances and 
flooding events, and reduced use of chemicals 
and emissions resulting from chemical 
processes. However, while there is some 
demonstrated precedence for incorporating 
biomimicry into water infrastructure design, 
many such examples are specific solutions to 
particular challenges. There is scope for 
advancing these applications to provide a 
systems thinking approach, which has the 
potential to provide more considerable benefit 
to water infrastructure solutions as opposed to 
the ad hoc approach [21]. 
4 Advancing innovation in the water 
sector 
With challenging circumstances surrounding 
the water sector, there is a need to test and 
evolve the existing model of water 
management to ensure a responsive, resilient 
and ecologically and economically sustainable 
[5]. Whilst various alternative models, 
technologies and design approaches exist, 
experience indicates that implementing such 
concepts remains an arduous and possibly 
unmanageable task. This paper summarises 
the benefits and barriers for introducing 
innovative technologies and design 
approaches such as biomimicry into 
engineering design. 
Stone [36] defines innovation as  
“…an idea that can successfully be applied 
to multiple projects throughout an industry.”   
For example, the reverse osmosis 
membrane technology that was introduced to 
the desalination process and commercialised 
in the 1970s. Implementing an innovative 
approach to designing water systems can 
provide an extraordinary array of benefits. For 
example, biomimicry has the potential to offer 
sustainable outcomes, however, Reap [37] 
notes that current approaches to biomimicry do 
not result in sustainable outcomes 
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categorically. A reductive mindset somewhat 
exists, where researchers mimic specific, 
particular technologies individually, limiting the 
scope of applied benefits. Reap [37]and 
Nelson [5] argue that the use of an integrated, 
holistic design, rather than individual, 
specialised thinking could increase the 
productivity of large systems, while also 
serving the functional needs of the separate 
parts. Specific benefits of a holistic approach 
to biomimicry design in water infrastructure 
could result in such benefits as increased 
efficiency and reduced demand on resources; 
responsive, resilient ecologically sustainable 
systems; economic savings and long-term 
sustainability and enhanced biodiversity and 
community. 
The City of Singapore has demonstrated an 
example where design inspired by nature 
produces beneficial results, by naturalising the 
concrete drainage systems that were originally 
designed for flood mitigation using biomimicry 
and biophilic principles. The resultant system 
provides the capacity to start treating water as 
soon as it touches the ground. Re-planted 
trees further contribute to this effort by filtering 
water before it reaches the river and slowing 
the water down. Other benefits resulting from 
this initiative include enhanced water quality, 
increased biodiversity and enhanced 
community [38]. 
4.1 Barriers to innovation 
Despite multiple and varied proven technology 
options and well performing demonstration 
projects in existence, there has been limited 
success in cohesively implementing many 
innovations, including biomimicry into 
mainstream design for water infrastructure [8], 
and rather, a continuing investment into 
traditional, centralised systems using current 
routine practices. There are numerous reasons 
for this lack of integration, many of which stem 
back to the quicker, cheaper delivery mentality. 
Although different authors have somewhat 
differing opinions about the primary barrier for 
innovation, the key barriers for integrating 
innovations into mainstream water 
infrastructure are detailed below. 
Cost 
There has historically been a perception that 
that environmentally sustainable options come 
at the expense of social and economic good 
[5] or that upfront costs are high and a financial 
return can only be made over a long-term 
timeframe [39]. However, this is not 
necessarily the case, with recent research 
indicating that new technologies and design 
approaches can actually be cheaper than 
traditional approaches from the outset or 
provide additional quality, reliability and 
services for much the same cost [5]. In 
developed  countries, another difficulty arises 
from making large investments in existing, 
ageing, inefficient capital infrastructure [40], 
which often require ongoing investment to 
continue to provide for the public. The CEO of 
SEQ Water in Queensland publicly agreed that 
continuing to implement traditional solutions 
will become more expensive over the next 30 
years and the way forward is in challenging 
these traditional solutions [41]. According to 
Nelson [5] there is rationale for investing at the 
present time to reduce future impacts and 
avoid future water crises. 
Many municipalities and insurance companies 
are starting to recognise the economic value in 
developing more resilient and risk-averse 
systems [5], particularly in the face of the 
steadily increasing number of floods, droughts 
and severe weather events resulting from 
climate change. By restoring ecosystem 
services such as watersheds and mangroves, 
the costs of municipal services can also be 
reduced [5] by providing benefits such as 
reduced vulnerability to floods, fires and other 
natural disasters, and reduced costs of 
drinking water by protecting aquifer recharge 
zones and surface water sources. A United 
States survey of 27 potable water utilities 
found that  
“for every 10% increase in forest cover of 
the water source area, chemical and 
treatments costs decrease by 20%” [42]. 
Regulation 
Paul Belz from QUU notes that regulation is 
one of the foremost barriers to innovation in 
the Queensland water sector. This statement 
aligns with multiple other commentators who 
indicate that existing regimes pose significant 
barriers to change, resulting from rigid 
regulatory structures that encourage 
compartmentalisation of infrastructure 
provision, hindering efforts to respond and 
adapt to complex challenges [8]. Although 
environmental, population and financial 
conditions are very specific to local 
government areas, local councils are greatly 
constrained by state and federal mandates, 
that often hinder their ability to integrate more 
holistic, sustainable approaches in local areas 
[5]. For instance, the concept of managing 
decentralised systems poses a challenge to 
regulatory frameworks that have evolved to 
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support centralised water systems. 
Furthermore, a study of the barriers to 
introducing water efficiency practices in the 
built environment in Victoria, Australia 
indicates that cost and regulation are the two 
primary hurdles and that a regulatory approach 
to achieving sustainable water management 
would be preferable over the discretionary 
approach that currently exists [43].   
Scale 
A paper released by the Office of the Chief 
Scientist of Australia [44] notes that numerous 
programs for innovation exist. Although most 
of these programs are in fact very good, large 
scale adoption of innovations is still lacking 
[44]. The paper further suggests that the 
reason for this lack of adoption is not due to 
the quality, delivery or implementation of the 
programs, but the scale at which they are 
implemented [44]. This paper asserts that 
while the incremental approach to change 
used in the past was certainly safer, it is also 
very likely the reason we have seen such little 
adoption of innovations in the infrastructure 
design space. This argument corresponds with 
the work of Nelson [5] who reports that 
although there are many opportunities to 
challenge the conventional design of water 
systems, particularly in the light of current 
challenges, the tendency is still to think 
incrementally and cautiously. A recent GHD 
report confirms this finding, stating the fear of 
failure surrounding new approaches hinders 
adoptions and clouds the opportunity to 
attempt alternative design approaches [36]. 
Time 
The project based nature of the construction 
sector combined with the drive for short project 
delivery periods, shapes the direction of 
construction and can create a situation that 
favours proven technologies over new 
innovations that may require time to research 
and develop [36, 40, 45]. Furthermore, this 
project based nature of construction means 
that organisations often struggle to transfer key 
learnings from past projects into new 
development. Salter [45] also argues that more 
focus needs to be placed on time management 
to encourage innovation in project based 
environments. 
A number of very real barriers for not going 
beyond current routine practices to integrate 
innovative applications into water infrastructure 
systems have been identified in the literature; 
including cost, regulation, scale and time. 
However, the benefits of doing so may prove 
valuable, particularly when the challenges 
currently facing society will likely become 
greater the longer they are disregarded. The 
CEO of SEQ Water indicates that recognition 
and promotion of successful innovations is the 
key to encouraging more of these into 
mainstream practice [41], indicating that it is 
through recognition that new technologies and 
approaches become accepted as established 
operating practices [12]. 
 
5 Conclusion 
The current challenges facing water 
infrastructure systems point to a need to 
review and identify the gaps that may exist in 
current water systems, and to evolve towards 
the next level of efficient, resilient and 
sustainable outcomes by incorporating 
innovative technologies and approaches into 
the design process. This paper explores 
biomimicry as an innovative design approach 
to enhance sustainability by emulating the 
patterns and strategies that exist in nature to 
create new solutions that are well adapted to 
life on earth. Critical issues including climate 
change, resource scarcity, population growth 
and ageing infrastructure as well as a 
perceptible move towards societal 
expectations for sustainable, efficient 
outcomes at a low cost mean that current 
routine practices may no longer be the most 
adequate option. 
A number of examples exploring the 
opportunities and benefits of applying 
biomimicry to water infrastructure design are 
demonstrated within this paper. However, the 
sporadic nature of incorporating such 
examples into real life applications and the 
lack of systems thinking to date means that the 
opportunity for producing meaningful results is 
diminished. The barriers to innovation 
identified previously, including cost, regulation, 
scale and time; indicate the very real 
challenges design experts face when 
attempting to integrate innovative approaches 
such as biomimicry into water infrastructure 
design solutions. 
Although many challenges exist, there is an 
impetus to explore and incorporate alternative 
design approaches to evolve the sustainability, 
efficiency and resilience of water infrastructure; 
and acknowledging and celebrating the 
successes resulting from these innovations is 
a key requirement to ensuring acceptance and 
integration of such concepts.  
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5.1 Future research 
Future research in this space will explore the 
barriers and drivers for integrating biomimicry 
specifically, as opposed to innovations in 
general, into water infrastructure systems 
around the globe and the benefits of doing so. 
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